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Abstract
Background: While current debates on how to deliver sustainable health care recognise socio-economic
dimensions to health service use, attention has focussed on how to reduce demand for services. However, the
measures of demand may not account for a subgroup of the population who to date have remained out of sight
because they do not access health services. This study aimed to describe the characteristics of individuals who self-
reported having fair or poor health but did not use health services.
Methods: Data from the 2010 LINKIN health census survey (n = 7895) and the 2013 HILDA National Panel
Survey (n = 13,609) were analysed focussing on the population who self-reported their overall health status as
fair or poor. Simple and multivariable logistic regression modelling examined characteristics associated with a
lack of health services use. The outcome measure of interest was no health service use in the previous
12 months and co-variables included demographic and socioeconomic indicators, health-related quality of life,
having no health condition and health risk factors.
Results: Overall 21% of LINKIN respondents reported their overall health as fair or poor compared to 18% in
the HILDA dataset. In LINKIN, 4.4% of those reporting fair or poor health, reported not using any health
service provider in the past 12 months. Similarly, 4.5% of HILDA respondents were non-users. When adjusted
for multiple co-variables, unemployment (aOR 3.24, 95% CI 1.28-8.17), educational level at Year 10 or below
(aOR 1.94, 95% CI 1.02-3.70) and smoking (aOR 2.67, 95% CI 1.38-5.17) were significantly associated with non-
use for the LINKIN data, as did lack of health conditions (aOR 0.18, 95% CI 0.08-0.41). The HILDA regression
analyses indicated the same directions of association between equivalent variables and lack of health service
use, with the exception of educational level.
Conclusions: In line with recent assertions on real denominators in health need, this study describes those
people rarely included in the population at risk and the potential for systematic bias towards the
overestimation of the effectiveness of interventions. This study informs current policy debates and planning,
including how we connect with hard-to-reach populations and how this sub-group might be more
appropriately included when measuring effectiveness of health policies and programs.
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Background
Current and projected patterns of health service use are
the central tenets of the current debate on how to de-
liver sustainable models of care within an ever stretched
health budget [1, 2]. While this debate has recognised
that there are socio-economic dimensions to health ser-
vice use, attention has focussed on how to reduce
demand for services (e.g. by reducing preventable hos-
pital visits, reducing over diagnosis and over treatment,
and the need for a price signal for users of the system).
Yet, a sub-group of the population that remains out of
sight in this debate are individuals with health care
needs who are unconnected with health services. Their
very lack of health service use means that they remain
beyond the scope of most health service analyses, policy
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The measurement of omission has been identified as a
concern for modern health systems where it is acknowl-
edged that simple notions of ‘access’ are not enough to
address gaps in coverage [3]. Without the identification
of patients not included, treated, or followed up, the in-
verse care law [4] is likely to remain or become wider;
that is, the organisation and delivery of services becomes
itself part of the social determinants of health. Indeed, in
championing ‘real’ evidence based medicine, Greenhalgh
and colleagues have recently argued that the ‘hidden de-
nominator’ of people who do not seek or cannot access
care is a source of systematic bias when measuring the
true effectiveness of evidence based medicine [5, 6].
To date this population has not been well described
within an Australian setting, with no Australian data
available for inclusion in a recent international scop-
ing review, profiling attendees and non-attendees of
health checks in primary health [7]. This scoping re-
view [7] found that people who did not attend health
checks were more likely to be male, on low incomes,
have low socio-economic status and be less well edu-
cated. Marital status was a factor with non-attenders
more likely to be single. This international scoping
review (including studies from North America (n =
13), Europe (n = 24) Israel (n = 1) and Taiwan (n = 1))
also identified that non-attenders of health checks
were more likely to have cardiovascular risk factors
including cigarette smoking [7].
This paper examines the characteristics associated
with a lack of health services use (in the past 12 months)
in a sub-group reporting fair or poor health (as mea-
sured by the Short Form 1 (SF-1)) within an Australian
health system setting. The purpose of this study is to in-
form current policy debates and planning, including how
primary health care providers connect with underserved
populations and how this sub-group might be more
appropriately included when measuring the effectiveness
of health policies and programs.
Methods
Population
This study used two datasets; the 2010 health census of
the Port Lincoln community which was part of the LIN-
KIN Health Study [8]; and the Household, Income and
Labour Dynamics in Australia (HILDA) National Panel
Survey (Wave 13, data collected in 2013) [9] (Fig. 1).
HILDA is a continuing nationally representative longitu-
dinal survey of Australian households with an interest
on family and household formation, income and work.
While most questions in the survey are repeated annu-
ally, in Waves 9 and 13 a module of questions focussed
on health were included. The HILDA sample selection
was stratified by State, and within the five largest States
in terms of population, by metropolitan and non-
metropolitan regions [9]. To adjust for differential unit
non-response experienced at both the household and
person-level, and to account for unequal probabilities of
selection into the HILDA sample, cross sectional weights
(using the Replicate Weight Method) were used for all
analyses of HILDA data [10].
The LINKIN Health Study was conducted in Port
Lincoln, a regional centre in South Australia with an eli-
gible population (aged 15 years and over) of 10,608. A
key aim of the health census was to collect data from
the population of this distinct bounded locale, not just
those who were connected to programs and services (n =
7895, response rate, 74%). This health census included
non-private households (e.g. nursing homes, shared com-
munity supported households, shelters, and households
living at the local caravan park for 6 weeks or more) as
well as private households. Its methodology is described
in more detail elsewhere [8], but briefly, the design and
LINKIN eligible 
population 
N = 10,608 
Respondents 
n = 7,895 (74%) 
Self-rated health: 
Fair or Poor 
n = 1,636 (21%) 
Health service use 
(users) 
n = 1,566 (96%) 
No health service use 
(non-users) 
n = 70 (4%) 
Self-rated health: 
Fair or Poor 
n = 3,122 (18%) 
Health service use 
(users) 
n = 2,982 (95%) 
No health service use 
(non-users) 
n = 140 (5%) 
HILDA total 
respondents N = 
17,501 
Fig. 1 Flowchart for LINKIN and HILDA datasets
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implementation differed somewhat from the mandatory
Australian Government Census as it required a greater
number of delivery and collection attempts with a specific
focus on face-to-face contact. A minimum of three at-
tempts to deliver and three attempts to collect the census
questionnaires were made at each household with self-
addressed envelopes left for postal return if face-to-face
contact was not established. These delivery and collection
attempts were spaced apart to include day-time, evening
and weekend visits to ensure maximum opportunity for
face-to-face contact. This intensive approach gave an op-
portunity to explain the health census and to support par-
ticipation through assistance in completing the
questionnaires when required, and resulted in markedly
improved response rates (89% participation when a face-
to-face delivery was achieved compared to 26% participa-
tion when no contact was made with householders). Data
was collected on socio-demographic characteristics,
current medical conditions, health-related quality of life
and health service use using self-completion household
and individual questionnaires for all residents (aged
15 years and over). A modified household questionnaire
was used to collect data for the non-private households.
Ethics approval for the study was obtained from the Uni-
versity of Adelaide (H-036-2010). The LINKIN Health
study anonymised dataset may be accessed by researchers
for analysis purposes upon request to the first author. Ac-
cess to the HILDA datasets is at the discretion of the
Longitudinal Surveys Business Owner, a position held by
the Branch Manager of the National Centre for Longitu-
dinal Data, Policy Evidence Branch in the Department of
Social Services (DSS), Australia. A license application to
use may be accessed via the HILDA home webpage.
Measures
The SF-1 [11] is a measure of overall health status and
was used as an indicator of potential health service need.
It has been demonstrated to be a strong indicator of fu-
ture health care use and mortality [12, 13]. Respondents
were asked, “In general would you say that your health
is: Excellent, Very Good, Good, Fair or Poor?” Those
who reported fair or poor health were included in this
analysis.
In the LINKIN health census, non-use of health ser-
vices was defined using the question; ‘Please indicate, as
best you can, the number of visits you have made to the
following health services in the LAST 12 MONTHS?’. A
broad range of nineteen health services were included in
the associated response table and included the Aborigi-
nal health service, hospital as an in-patient, hospital as
an outpatient, GP during hours, GP out of hours, prac-
tice nurse, allied health professionals, specialists, and al-
ternative health providers. In order to reflect service
access issues in regional Australia, a distinction between
providers in Port Lincoln and elsewhere was made. Re-
spondents, who reported making no visits to providers
in Port Lincoln or elsewhere, were identified as non-
users.
In order to gain a detailed understanding of this popu-
lation’s characteristics compared to people with fair or
poor health who used health services, descriptive ana-
lysis identified variables that could potentially influence
health service use [7]. The variables were grouped into
four domains: demographic (sex (male versus female),
age (continuous variable), marital status (not single ver-
sus single/ never married)); socio-economic position
(education level (Year 11 or above versus Year 10 or
below), employment status (not unemployed versus un-
employed); quality of life (no problem versus at least
some problems for each of the EuroQol five dimensions
three level questionnaire (EQ-5D-3L) [14]); health con-
ditions (none versus one or more) and smoking status
(not a current smoker versus current smoker). The first
response for all the variables was used as the reference
category for all analyses.
HILDA data was used to assess the generalizability of
the results from the LINKIN population across a
broader sample. HILDA was preferred over other large
national datasets as its primary focus was not health,
thereby broadening response appeal and sample reten-
tion to those not engaged as well as those engaged with
the topic of ‘health’. People reporting fair or poor health
were identified using the same general health question
within the 6-Item Short Form Health Survey (SF-36
scale) used in HILDA. Non-users were identified as
those who had not visited a general practitioner or any
other health service providers in the past 12 months
(identified from a list supplied by the interviewer).
Equivalent socio demographic variables to the LINKIN
dataset were used with the exception of the health re-
lated quality of life variables. The EQ-5D questions were
not included in the HILDA survey and therefore a com-
parative analysis (including multivariable logistic regres-
sion modelling) was not extended to health-related
quality of life. The HILDA dataset was also examined by
residential location of respondent as it was acknowl-
edged that LINKIN data was collected from a regional
Australian community. A dichotomous variable that
identified whether HILDA respondents lived in a city or
not (i.e. in an inner or outer regional, remote or very re-
mote area, derived from the Accessibility / Remoteness
Index of Australia (ARIA) scores) [15] was used to con-
duct some specific analyses for those living in a non-city
location.
Data analyses
Simple logistic regression compared proportions of par-
ticipants with fair or poor health, who were ‘users’ and
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‘non-users’ of health services with each of the variables
outlined above. Multivariable logistic regression model-
ling [16] was then used to adjust for differences in the
underlying characteristics of user and non-user respon-
dents. Independent variables included in this multivari-
able modelling were those with a p-value below 0.3 in
the simple logistic regression or were identified from
existing literature (as in the case of gender for the
HILDA dataset) as potentially influential of health ser-
vice usage [7]. All models were assessed for multicolli-
nearity [17]. Analyses were performed using Stata,
release 14.0 (Statacorp LP). Results were presented as
adjusted odds ratios (aORs) with 95% confidence inter-
vals (CI). Separate analyses were undertaken for the
LINKIN and the HILDA data. The simple logistic re-
gression analyses of the LINKIN data included health-
related quality of life, whilst the HILDA analyses investi-
gated differences between metropolitan and non-
metropolitan areas.
Results
Overall 21% of LINKIN respondents (n = 1636) reported
their overall health as fair or poor compared to 18% in the
HILDA dataset (n = 3122). In LINKIN, 4.4% (n = 70) of
those reporting fair or poor health, reported not using any
health service provider in the past 12 months. Similarly,
4.5% (n = 140) of HILDA respondents were non-users.
Using simple logistic regression both datasets indicated
the same directions of association for all co variables with
the exception of educational level. Compared to the LIN-
KIN population who reported fair or poor health and use
of health services, non-users were more likely to be youn-
ger (OR 0.98, 95% CI 0.97-0.99), single or never married
(OR 2.50, 95% CI 1.44-4.34), daily or occasional smokers
(OR 3.81, 95% CI 2.26-6.40), and unemployed (OR 4.89,
95% CI 2.44-9.82) (Table 1). A higher proportion of non-
users reported no health conditions (24% compared to 5%
in health services users) (Table 1); although non-users
without a reported condition were more likely than users
without a health condition to have at least one problem in
one or more of the EQ-5D dimensions of health. Further,
non-users were less likely to report problems with mobil-
ity, pain or discomfort and usual activities, but more likely
to report at least moderate anxiety/ depression (Table 1).
The HILDA data showed the same directions of associ-
ation for the co-variables related to age, gender, marital
status, health conditions (all significant at 95% CI), smok-
ing and employment status (both not significant at 95%
CI). Of note, the HILDA data showed a stronger result for
gender, with non-users more likely to be male (OR 1.65,
95% CI 0.95-2.85). As mentioned previously, the associ-
ation between educational level and lack of health service
use differed between the two datasets, with HILDA data
indicating that non users were more likely to report an
educational level of Year 11 or above and non-users in the
LINKIN data more likely to report an educational level of
Year 10 or below. It should be noted that for LINKIN the
education effect was non-significant but for HILDA it was
significant (Table 1). Further, when the HILDA data was
examined by geographic location, non-users in non-
metropolitan regions were still more likely to report
education level of Year 11 or above, the same sign as the
overall HILDA sample, but was not significant (Table 1).
While specific health conditions were not included in
the full analysis (because of small numbers), a higher
proportion of LINKIN non-users reported drug or alco-
hol problems (10% versus 5% in users). Over half of the
LINKIN non-users reported having bone and joint prob-
lems, while 25% reported having a heart condition / cir-
culatory disease / high blood pressure. Given the small
numbers of cases, these results should be interpreted
with caution.
After adjusting for demographic and health-related
characteristics, both datasets continued to show the
same association with lack of health services use, with
the exception of education, and the associations in the
LINKIN data were consistently stronger. For the LIN-
KIN dataset, non-users with fair or poor health, were
more likely to be unemployed (aOR 3.24, 95% CI 1.28-
8.17) smoke (aOR 2.67, 95% CI 1.38-5.17), be educated
to Year 10 or below (aOR 1.94, 95% CI 1.02-3.70) and
were less likely to report having a health condition (aOR
0.18, 95% CI 0.08-0.41) compared to users who reported
fair or poor health (Table 2). The strength of the associa-
tions in the HILDA results were weaker due to wider
confidence intervals, however the directions of the asso-
ciation were consistent with the LINKIN results. After
adjustment, the association between non-users and edu-
cational level changed in the HILDA dataset for non-
metropolitan regions to be consistent with findings from
the adjusted LINKIN analysis (Table 2).
Discussion
This study has described a population which has remained
out of view in Australian analyses and contemporary pol-
icy debate about health service utilisation. While this
group constitutes a modest proportion of those with self-
assessed fair or poor health (if extrapolated across
Australia, the group approximates to 112,000 people aged
15 years or over), their lack of contact means that their
health needs are likely to be poorly addressed, and in line
with the ‘inverse care law’, they are likely to have greater
health needs and poorer health outcomes [3, 18]. Specific-
ally, people who self-rated their health as fair or poor and
underused health services, were more likely unemployed
and single. They were far more likely to smoke and tended
to report at least moderate anxiety or depression. Many of
these characteristics are indicators of social isolation and
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may be cumulative in a pathway of concentration of risk
[19]. While the multivariable model did not indicate a sig-
nificant p-value for gender and age, the 95% confidence
intervals for the LINKIN data suggest that as shown with
simple logistic regression, non-users tended to be younger
and male. This pattern was supported by the HILDA data,
and indeed, for those not living in a city, non-users were
significantly likely to be younger in the multivariable
model. This gender and age pattern of non-use is consist-
ent with the findings of the recent international scoping
review [7] which examined the characteristics of people
not attending health checks. It should be noted that nei-
ther a meta-analysis nor meta-regression was conducted
for this international review, an only a few studies in-
cluded in the scoping review, included adjusted regression
models.
Non-users were also less likely to report that they have
at least one health condition. While this finding could
be interpreted as indicating that there is no need for a
health service visit, we should also consider that their
very lack of contact with health services may mean that
they were less likely to have formal diagnoses. While the
numbers were small, it is notable that of those who did
not report a health condition, non-users were more
likely to report at least some problem on the EQ-5D.
Also, given that non-users were more likely to have
other risk factors, such as indicators of social isolation
and smoking, this is precisely the group of people who
have been identified as likely to benefit from anticipatory
approaches to care [3, 4].
The high prevalence of smoking amongst non-users
(from both the LINKIN and HILDA data) is an important
finding. Given emerging recognition that there may be un-
foreseen consequences in public health anti-smoking ini-
tiatives which use ‘stigma’ and ‘de-normalising of smoking
behaviour’ [20, 21] this strong association suggests that
there may be barriers to providing stigma-free health care
settings for people with health care needs and who smoke.
Indeed, in line with Frohlich and Potvin arguments, this
may be an example of how disparities in health can be ex-
acerbated by population approaches [19, 22] and from an
intervention perspective this ‘vulnerable population group’
may benefit from targeted approaches. This profile corre-
sponds with findings of several qualitative studies focussed
on underserved groups, such as a Canadian study where
the reluctance to use health and social services by men liv-
ing in poverty was examined. The research found that the
nature of their problems (including internalising blame for
their problems), a difficulty in seeking health (because of
previous help seeking experiences and masculine norms)
and the nature of services offered were key barriers to ser-
vice use [23]. Another qualitative study which aimed to
understand why people did not attend health checks in
Britain found that previous experiences of primary care
and a lack of personal relevance rather than lack of posi-
tive perception of the health check concept were barriers
to attending a health check [24]. Both these studies and a
recent review of how homeless people connect with com-
munity health and health promotion have emphasised the
role of legitimate candidacy [25] in how people connect to
health services. It is therefore important that future re-
search takes account of both subjective perspectives on
what makes people a legitimate candidate for health care
[25] (including in-depth understandings of their experi-
ences, values and priorities in managing their health) and
points in the candidacy process which may be amenable
to change [26] (related to practice, culture, structures) in
order to improve connections with this population. An
analysis of the specific effects of affordability and accessi-
bility on use of health services was beyond the scope of
this study.
This study has a number of important strengths, in-
cluding the large population-based datasets, the range of
variables covered, the inclusion of multivariable regres-
sion, and the administration of both surveys by trained
personnel using a structured format. The cross-sectional
study design of LINKIN limits this analysis to associa-
tions. It is also acknowledged that the self-completion
nature of the questionnaire data in the LINKIN study
may have led to some patient reporting error in recalling
health service use, especially when the levels of non-use
were low. However the consistency in the level of non-
use across both data sources using different survey
methods is reassuring. While the LINKIN dataset cov-
ered a single bounded regional location the consistency
of results at a national level (HILDA dataset) supports
the generalisability of these results. The generally weaker
strengths of association in the HILDA results may reflect
the complexity of the sample selection.
Conclusion
By describing the distinct characteristics of this out-of-
sight population this study improves understandings of
the health needs of this group and highlights the risks
tied to ‘lack of use’ becoming being a social determinant
of health in its own right. For instance, in evaluations of
public health campaigns the exclusion of the views and
outcomes of non-users may mask important unintended
consequences of such programs, such as further social
isolation and non-use of services. Given the current rec-
ognition that evidence-based medicine needs to over-
come biases tied to the way populations are identified,
this study supports Greenhalgh et al’s [6] recent asser-
tions related to the assessment of effectiveness of health
policies and interventions, and specifically the need to
expand our understandings to the real denominators in
health need, and account for those who do not engage
with the health system.
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